Urinary immunoprecipitation method for estimation of thyroxine to triiodothyronine conversion in altered thyroid states.
A new method is described for the estimation of T4 to T3 conversion in man and is applied to the study of hyperthyroid and hypothyroid clinical states. The method employs simultaneous iv injection of [125I]T4 and [131I]T3 with isolation of the labeled T3 tracers in 4- to 8-day pooled urine samples by a combination of solvent extraction, desalting, and immunoprecipitation procedures. Using [131I]T3 as a recovery standard, the T4 to T3 conversion ratio was found to be 0.470 +/- 0.011 in euthyroid subjects. This confirmed our earlier findings of 0.482 +/- 0.014 using a paper chromatographic method and nonsimultaneous isotope administration. The conversion ratio was increased in hypothyroidism to 0.535 +/- 0.011 (P less than 0.02) and decreased in hyperthyroidism to 0.415 +/- 0.009 (P less than 0.01). These changes parallel the fraction of the radioiodine collected in the urine for both T4 and T3; normal values are 77 +/- 4% for T4 and 76 +/- 4% for T3, values in hypothyroidism are 79 +/- 1% for T4 and 79 +/- 3% for T3, and values in hyperthyroidism are 58 +/- 3% for T4 and 58 +/- 5% for T3 (P less than 0.01). These findings indicate that 1) urinary T4 to T3 conversion values are highly reproducible in euthyroid as well as hyperthyroid and hypothyroid states; 2) the reduction in T4 to T3 conversion in hyperthyroidism probably reflects increased T4 disposal by nondeiodinative pathways and possibly the reverse in hypothyroid states; and 3) since urinary T4 to T3 conversion values in euthyroid subjects exceeded all reported conversion values in blood, there may be an alternate pathway of T3 production and disposal which is not reflected in the blood T3 production rate.